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(54)Title: ELECTROOPTIC DEVICE, METHOD OF MANUFACTURE THEREOF, AND ELECTRONIC DEVICE 



An active matrix TFT electrooptic device 
has a comparatively simple structure, in which 
pixel electrodes and a semiconductor layer are 
connected through conductors while increasing 
the aperture ratio and image quality. The 
electrooptic device includes a TFT array 
substrate (10) on which TFTs (30), data lines 
(6a), scanning lines (3a), capacitor lines (3b) and 
pixel electrodes (9a) are formed. The pixel 
electrodes and TFTs are electrically connected 
through a first barrier layer (80a) and contact 
holes (8a, 8b). A second barrier layer (80b), 
wider than the data lines, overlaps the pixel 
electrodes and defines the pixel aperture areas. 
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tlTl^o iEis®S9 ateu T F T 3 0 © F U >ta^,fi*j{Zgg^$nT*5 1) s 
^ -^>^i-7-tfe^TFT 3 0*-femffltztf?<DX'( v?-%Eib&Z£tZ 
«fc!K 7 r — a^e>#t^$tl^l]^fS-^S K S2s --s Sn^C^-f 

$tiSffiEEU^;utcj; DOT^OS^Ws^^-fbt-o^^iCct Us itit&m 
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Y T & > EfliO £ fltz W± Izfo u T At} - ©*MI^ £M Rjt£ h ^ tL s 

Hii9aOiffii tft 3 o©v-7;(ciiftfg^-/?) s Epip^n^^r0^ t> & 

10 ©itBJ§&!jimM 9 a (,<£^9 a' tz£ DlrafBA^^tiTt^) #a£tt?>ftT 
fcf* U ^> U 3 >JJHfr & § 4^#Wi 1 a co o To'&i&cD V 

£*iT^£o 3iIiiSS@9 aF^tDPB^fiC^lt^^^S a tc*&ofcfIl]& 

15 mf?-*1& 6 a tc&o 1zffl$, m*&±.i$ D ©f4^T^ L^MJ^) K'fcfc**. 

i (£iTs iiA"'j7i tmr) 8 o a st>*^ 2 #«jf cots 

^2M"'J7iW) 8 0b#t£(t?>tiTM£o flA'iJ 
718 0 aSt>*^2M'U^Ji8 0 b(i|l]-©jE«©#®II^?>BfiJc^tlTV^^o 
MUSI® 9 a ii, mi^'Urji8 0 a^«LT, 3>^^ h^-;V8 allfi: 
20 h^8b^Lt^##i 1 a©?*>g&tf© KU-f >^{cmM^ 

lc|gM£ftT^£o gfi^3 biis i2A''J7l8 0 hlzzi>f>? h*— ;i<8 c 

mmx^istz?-^ *;i4ii$i a' tz^iR]-r§j;^^7&^3 a^iag^tiT^ 

*K ^*^3a{i^-hBMi:LT«t- a c CCDJ;?^ iii3ai;f-^ 
25 a^cD^M-raflaFfr^ii^^. ^*;uflt$la' l:»3a^"-H 

gIS3bli, 3 eLlzfe^TmSmUVilziW Soffit, ^-^6 

a T £ Wr e> t— * U 6 a iz fa o T ^/U L ^ m SB * * f * o 
^tz s ilA-U7i8 0ali*^, h^-;i/8a(Zct O^fflgl a 
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^9 a{c^fl*Jtg?^tLT*5t). ¥m&m l a© KU'T >^fciS^mfig9 a 

5 ££ s la^SST-^Lfc^tdtt*^, »3a, gi^3bM'TFT3 
0©TfflJ£iI££?ic. Mlil^lIIl 1 a &Jl^o H 1 lali 

10 «fc"5£-r*i:&t\> 

&{c|3 3©flff3Digi;:*vr«J:-5£ N Sm7frgM£gtt> SWEc— ^©SteO— 

15 te^>5l£StR*» TFT71/-f 101: t± N EJUffi^ 9 a #t&{* f> nx 

istt e> i ^ o si&m@ 9 a t±^j * « . no ^©5g0j2»mta^M^ e> & 
20 ^©Tfpjjic(±, 5 h* > ymmmfDfli fcmzMmfimz n^iaisjiii 2 2 <b 

tlT ^ S o ttfan® 2 1 £ its I T O /!jg& h'CD^H^aimfi^l^ £ & £ „ * 

TFT7u^ateiot:(i &m%w&§ aicBigg-rstegic. ^-nsmmi®9 

a£*f yf>»tl)Ii7^ «^>^fflTFT3 0 #H£tt ^tltl^o 

f>^fflTF T 3 0©i|£#f*jf 1 a.(D3-**)l>ffi® 1 a * -£>{£i!J^ V-*^J$ 1 
bXtf{£iftlg K >*Ii$ I c iCi-tAT^C b&teWo 32(3, 2 iffi JteflM 2 3 It, 
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zcDXvizm^n, mmmm9 &£Mfanm2 1 tmm-rz ±5 ties** 



6 st>" 2 2 (z j: ^©is^m* §h§o mmm 5 0 a, m it-m xtumm 
0 Ruttm&m 2 0 £ ^ n ^ ©jiaTfii t> &t> -t± z> tz ^ i^fi^bt^j^ 

Mt:ia3<c^-r«fc-5t3 N EilfcX'f -yf>^TFT3 0 izg-^fSj-r^luffiic 
4ol^TTFT^WSf&l 0 b&mmxj >^>^fflTFT 3 0 fcCDlgtCfci, ^ 
lM^flll 1 a^H&ft^ctatci-f 6tiU\> i§ 1 M^Il lali $?g;L<&^ 
iM&^Il£:fe«T&&T i, Cr, W, T a, MoMPboa^O^<k 
15 o£^<£j\ ^Jg#*k £r#s ^JSv'J+M K^£#i#c£*i£o Zoloft 

*>&mrrti&, TFT7U>f£lS10 ±©fg 1 jffiftgt 1 1 a cW&jEfclgCD 

^fi££;h,Tl>SCDT N TFT^b-TSfMl 0©»£>©SIfcbte (Mb ft) 
20 l^^f yf>^TFT3 0©f t^«l a' V— XSMt^ 1 b, ® 

«s k u-f >fi^ 1 c izAm?zmm**mizm «■ ^ *:#t- ^ ztuzmmLtz 
ytiz£zmm,(D$&&iz£bmmx-( v^yymTFT 3 oo^^fbLfctK 

a(Z^fnJia®^tia«X-r '^>^fflTFT3 0 Li! 1 1 a©S 
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znzttffl&mwm-fbtiZo mi&ytmi iaiir-^i6aM^i 

T3 0Oft^«la ] ^filgv-^illb, fiiUKU^ViSllc 

%Wo&o izmmzmi lt &m ^ 

5 Miz, Hlli&«U 1 &h®mpmnx4 >>f>^fflTFT3 0i:OP^l:ll 
Ttt^M 1 2 #a9:tt P>nt^5o TUM&StflfS 1 2 fcfc x >f >y 5=- > T F 

t 3 o *mwu?z*m#m 1 a 1 assies i 1 8,i?%mm-}^mm-tz>tzthiz 

io ©«i6%sb^-rsofiii^x TFT7>u^mEii owmmcDfflmmz&tf&izti^ 
my&tmzfzti^X'mmxj ^>^tf t 3 o®^©m^»5i 
mzmt&o Tmmm 1 2 t±. m« * nsg (y>F-rh->u^-h^7 

>0 N PSG (<J>i/U^-h3tf7^) x BSG (*"D >^> 'j >r- h iJ5>X) N 
BPSG (^P>U>^U^-h*"^^) WMtisV 
15 3 >M> U =1 T*fe*£«l 1 2 £ «fc Ds 1 1 1 a 

>^>^TFT3 0f^1-?,*M»K<-ci:iT^5o 
#Hffl6J&fl8T*fciu ^«WS 1 a £!SilJg K b-Y >M 1 e f>JEI9: LT fg 1 * 

a^gM i f t Ls cnc*riqj-rss*si3 bo— aj*^2s«^a«eii: l, 

>f— F»aU:»I2^»3 a£#ft"rSttga»£3£i&LT£;»l 
20 £ ©«ffifSfc&#£ 1 IMfrliht £ d i3 J: t) s HI Sfi^S 7 0 a *s 

«tBK^nri>So miz, z(Dm2wm&mmMt*i\aiT2>mi^ , )7m8 o a© 
-sp^^ 3 sa^fim® L^ c n £ ©sMKii i iiM^m 8 i % 0 
m i mr$tms& 81^2 mm^mt lt« l, m 2 s^^g 7 0 b #?fM£ 
titi>5o ^lt, itif>mis«[^fi7 0 8iRnm2mmmm.7 0 b*^>^ 

25 * h*-;b8 a*^LT»JgE^^tLTSa^fi7 0 #fl|j&£;h,Tl-^o ^ti 
1 Wffi&A 7 0 a 1 LT ©iSfi*MI£ 2 fct, ^}»fb£ J;t3^'Jy 

U 3 >M±ic?M£;ft,£> T F T 3 0 <D>r- hif^M(c-ft^ <b&t^T\ T4 < fi^ 

Hiitaio^M^i-^ c t*«T ^ m i sst^-fi 7 o eL&wmj'Mm-vttgBL 

©S«SSi:LT«5aJcT*&*o miiPW^iI18 1st), ^MM2t|5ia 
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§17 0 &RZ?m2Wm%m7 0 b^^^*^(C^$n^SfI^«7 5r 

z(D£oizm2 wtmm i o b £«c-t 3fg i 8 1 & s m<t^ o ^ 
2 £?wr & © i^ffl ^ e> n s ( m± c v d 

10 X^ C V D ^SHt&^) £3 «fc t) s g! 1 8 1 fcAMWIiT-fc £ o 

a©g^IHlfl#Mt3/h£<T$&^ *0±#£*fcirraiii3fc«fiI9 afcHSttS 

15 0 3 tzisv^Ts HilRXi' ^^>^fflTFT 3 OJi N L D D (Lightly Doped 
DraiiOfltat&WUTifctK M3a, ^!&£Ml3 a «fc 
)\simf&£tiZ¥&fcM 1 a©ft^;Hll la', ^Ml3 a 1 a 

iav-^fsa i bstmsus Yv-omm 1 c ^smws 1 a©^$ft&v-x 

20 ^ 1 d Mtftc^jftS h* 1/ >f >fjtt$ 1 e ^fix.T V «*lJg r* W >p!^ 1 e 
tftc&fijg K U -f >Mt$ 1 c-Stm»K 1 e fci&M© J; -5 4^ 

T F T (is 3i/j^3iJ^/!) s Mv^i:l^•9^J^feD, iS^©X-f y^->^T-T*feSli 

7 r — * n. 6 a ti, a i mcbimmz&mwk'p&m ^ u >r h-mcD^m* z&m 
^R-omm^nrnt^mm^tix^^o t- si ^ 'J7i8 0 a&t>-gi 1 



WO 00/39634 



23 



PCT/JP99/07382 



mmm&m 8 i<d±iz it, v-xmm i d ^j® c & ^ > * & ^ 5 & 

t>llA-iJ7!8 0 a^}Ii;£n>*£ b*-;U8 b#^J£f#£;ft£f§2JiF B ^ 

4 #jfM£ nti^o c ©KiiJt v — * mm 1 d -n© =j > 9 ? v 5 

* ^ h -fr—ji 8 b tifcm 3 mmmm 1 M^nt 1^, -©u > ^ 

jug ei:t»ii^tit^i)o m>&(Dmmmm9 a& s :o 

10 <t ? n^fg 3 jfTO^ui 7 (dim izmii e> nt ^ s 0 

#x MJgV-^fi^c l b&msif K U-f >Mti 1 c Iz^f^cDil ft 
£>tt\,^7-ty h*gii£J#oTcfc^U Mm&3 a©- ffifr Y 

£ tz^mmmmxit, mm* -f7^>^TFT3o ©y- h mm^-mmm v 

-^JsE 1 d &Z>'iSM >SMt$ 1 e ?3lz 1 {S©<^IEg L is > £';i/>5f— h 

^©'t 1 — hfflltclilH)— ©{s-^#EPin£;ft& kolzT&o zcD&olz? 
20 h "Si N(i h U h l^±T TFT ^:^Jc-rn(i\ 3- * £ V-XRU 

^1 e h!jf^M9 a^3>^i? h*— ;i/8 aSt>"^>^^ h*— ;u8b£ 
IfLTm 1 A-IJ7I8 0 a^^[±jLTmmi^(3^-r?)©-t;\ MIS®9 a*>£> 

h^— ;i/8 aSI>*ZJ>^^ h*-;u8 b©fl^:=fe^/jN^ <T"^-So IP^s -o© 
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^>^"*»J^(i^^a^^ m«5 OnmSJg©#m(c^^ft:Jil aic&tt 
y ^ > ^fcj^T-fflt LT, t> jc y h y 3- > ^T-^SUWf 1 a * TUB 

ztuzMLn^mmm-^its mmmm 9 astm«s k w >^ 1 e & 2 

y h ;e. y ^ > y t ct D £ < iT £ - # rJ#£ h 3 ©T*<fc £ ofM U 
;i^8bcD@£^/J^<T-#s h^-;i^8 a£:fctt£SSlMU77i8 0 

^W^frm^C, fgl^'JTjf 8 0 afcfc, #St4©^7tM*^^^.o ^ 

Tis Cr, W, Ta, MoMPbCD^^C'M< fcfe-o*^ #JSWs 

;U 8 b LTfg 1^'J718 0 a& 9 afErc&Wfcm^fftfcg^j&s 

^*l£o i! 1 M U718 0 a©!Plt 5 0 nmJiLt 5 0 0 nmWTSfi 

h-t£©7Wi;U^ 5 0 nmggEOf S^^D-tz^lz&tt^gl 2 

3>^^b 8 b ©Urmift £ pJ^iifS < & D N Sfc5 0 0nm 
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o^fl^O&fiia^. r-^i 6 a C^oTft^Cf^'^I^ 2 M 'J 7f . 
5 8 0hRXfzi>&j7 h*— jUSJ^atfcltS^— *8I6 agfl^fr^^LT&tK 

±aSVTia*^ lA-'J7i8 0 a&l^H 1 SSkteflgl 1 a£ «fc t>**ga^LTl^ 

«tD^S*I(3{iEI2SVEI4t:^r«fc-5t-N i2^"'J7!8 Obit 

*)I^oT^5o ZCDtzfc, Z(DmMWM9 a^2A-ij7f8 0 b£ — gflfifo 

©l&RM^ S£ 2 M V TM 8 0 b K J; t) H^Pf^#^£ftfc^T*fc*N ¥® 

20 ^LTfi&£&^«fc-5KTS£*:fc:<fc & N §i*l:i5W5TFT3 0C!)V-^i: 

^»Bl*ltflbff ©T F T 3 0 tcflU&^ftaBiffeM^a&fc^tzSfta^— * 

J: t) T F T 3 O^mil^LT. @3gm&g9 aC^^t^^ltEtf 'J-^t 
25 §*i$*«CK(75o u*l?>©^ ^ili»tC*5tt*7 'J -^^7^ >A^ 
£{MT'§3o flU i2n'iJ7!8 0 b#??£U&l^>^ b*-;b5Ji|i2 
©J£t£tt'h£^*8T-fcfcx ^— *S£6 a©*B£^:fc#>S<fc-5t;:LTx =r-$U 
6 aiz^Dll^^JnMt^^LT^ct^o 
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izm 2 j&ftfll 2 3 eMUd: < Tffi$Stz&>, ttfam$.(D^ X h £g"M-f £> £ 1 # 

m2mmfL2 3 t ft 7 is 4 sjm 1 0 i:®77>r^>hfnc 

15 Sg 2 / A* U TJ1 8 0 b $? t L < fck Sfi&£ 3 b ^ffe®^t{4SCf ^^Ci 

* s -^«^tf^fetLT^n^\ fg 2 u ^jb 8 0 b <Dn{tL^.Wihmmnm 9 a© 
s{5(cs(a*-r^»^f£MT^2>o ^ m2^vrm8 obtnmm.3bt*m 

20 ^$jfc:g^TSfcA&©:3>** h*-;i/8 cte, *mMBMX&. =i>^h* 
-;b 8 a £B8?LT SiSi: N-xfiiz £ & P?LRJaiT"fe D , SBt^D -fe x oSDMI 

M(z * tz±M<Dia <12^'J7180bi:T-^^6aJ:^I2 Jf f§l&&flg 4 
fei 2 U 71 8 0 b h©P^T-§i»^n?»o ZCDtzfos r-^6a©§ 
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fo, *mffim<D&o>*9b*-)\' (8 a, 8 b, 8cM'5) ©TOTfctf 

w±i^ l «t a ic m i mmmom^it^mm. iz x ii^uriso 

ate, TFT3 0^@3fS®S9 at^^-rS^^fc-^Si:^^ 1 
A-iJ7f8 0ai: |bJ-BS*» ?,ft5^2AU7i8 0bts ®0fe^CD££t&£* 

(HI 1 ^SSff^Jc^^^S^^goM^^D-fe^) 

£X±CD& -5 &«^*^o||fliJB«|t*ittasm^^fi«:«lfiJ&-r S T F 

05*»e>E8tt«-xgt:*^STFT^b^^K{H!l©#rJi% N El 3 tmmizm 2 
©A — A' »iBi:M^tT^txiia-5*So 
^fe-rill5©X@ (1) £*vr«fc-5fc:. S^StM. ^-Ktf^StR. y^> 

®^rSt4^#HmfioiSiU9 oo~i3o o-cco-mux-mmmu mzwmzn 

Z>-muyzi -fe * iz-fctt a T F T 7 U 4 WSl 1 0 K£ tSI^ft < ^ <fc o t 

t)-&Ts ^HutTFTru-i'StRl 0 ZmC^fr?nU±(DU1gT»%mmLT 
*5<o ^LT, CCDcfcoC^II^tlfeTFTru-i-^l 0©3r®{c N Ti, C 

v * 'J >^MJ; tK 10 0-5 0 0 nmHjg©lBSJ5, U < TO 2 0 0 nm 
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&izxfi ( 2 ) iz7rs-f£o iz s mmi&z ntzmitm i ui:7^fuv ^ 7 

5 Mil aSMtio 

ifclzxg (3) tc^-T«fc-5i3 N g§ljl«ll 1 aO±l:, tEXIi« 
jECVD^tc:J:t)TEOS h ^ ■ • *-;i/V • U ^- h ) itfX. T 

EB (7 1 • • ft— h b— h) ii^ TMOP (f h7- • ^^F- 

v • 7tXl/-h) #X^£ffll^T. NSG (y >v';^r— h^'^^) „ PSG 
10 C; >^';^r— b#^X) s BSG (^'D>^U'T-— h#^*) s BPSG 

> U n £ fc 3 Tifcl&SygS 1 2 fcj&jsfc-r 3 o d ©Tife85<glB& 1 2 ©MJSii, 

^5 0 0-2 0 0 0nmm o 

mzjim (4) {c^-r«fc-5tc, rtmi 2<z>±tz N 1^450-5 5 o°c, 

15 *? £ L < fcifa 5 0 0 °CCDJttS5fl?Jfi?Sgi«t*T*s Sft*$J 40 0~6 0 0 cc/mi 
nGD^y^>#;^ i?i/7>^f%il^«ECVD (mfciU JE^2 0 
~40Pa©CVD) ££0. 7^1/ 7 U 3 >m*l&i&,-?2>o £ 

*#iam^t;\ i^)6oo~7oo °c(ct^ 1 — 10 &m u < (is 4 ~ 6 m 

ffl(D$M8m*tt&TZ- t £ «fc tK U 1/ U 3 >JJH 1 *m 5 0 ~ 2 0 0 nm©jp£s 
tUlt R T A (Rapid Thermal Anneal )£^ofcgM!LJI-r**>.&^ U ^^v^ 

b — ti-— ^ & t ^ u — tr— wt- * o 

£©Plk EI 3 UfciH3?S^ ff->^fflTFT 3 0 £LT. n^*;uM<E> 
HJM'f >yf>^fflTFT 3 0 Sf^tSt^ti^ Sgft^«i:Sb 
25 Cp>3^» n As (ffltJJO s P ( U » &h*©Vi£^©«^£Mfrl^ 
:*>v±A^i3£»9 H-rit^Uo ffl^^-Y u^V^TBTFT 3 0£p 

?<"\>*;i,gJfc B (*D>) N Ga , In (^V^ 1 ) 

a) in m5tm<DT-mw*mfrizjj->&Amz£ ^ k-7°lt&jh\> 
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. l*fiS8&BfcLTfc&l\, a&Mfcts WJECVD&*Ptz«tt)lt«fLfc^'JS/'j3> 

5 «fc ^ ig i wm&Anm i f ^3trpfr^^->^wr§^#^ i a.^mt 

*tzxe (6) t^ti^ts s/f>^fflTFT 3 0«t§^ 

ftlla^9 0 0~1 3 0 0 °C(Dffi&, L < ti#J 1 0 0 0 "CCDiS^il «fc 0 

10 MU (7) tc^-r«t-5t: N MEEC VDS^C <fc Di^M-fb^ U 3 > 

AH ( H T 0111) -^Mb i> U =? >mfr <b ttHmm 2 b 5 0 n mCDtm^m n 

;p£ {zJta u £«fb^ 'J3>i2 ast>*« 2 b *^tf ^mmm^-^mm 
*^tsmmm%2*Bm-tz>o z&ism. *m<&mi a ^30-15 

15 OnmOS^, $?i;L<TO3 5-5 0 nm©ip£ h& fgtilI2cDf^lt 
lKl2 0-1 5 0nm©I^ fc? * L < l±m 3 0 ~ 1 0 0 nm©JP£ £:&3„ 

j; o iznmmimm^ < -r s z c <t !k mz 8 -r >^gjs©^siE*fiB 

20 &!zxfl ( 8 ) IZmTX o fc^ 7thU V £*7 7 4 xg, ^ y ^ > ^'Ig^ Id 
cfc^l/v* h/15 0 O^lIi^IlSl f fc&a8B#£B§K¥?Sf«Il a± 
WfcfifcLfc^ > m«P-f*>SK-Xfi$53x 1 0 J 2 /cm 2 T-F-7U, 

a§ i Ma^sui® i f £f£i£#wb-r*o 

*tiig (9) t^r«fc-5{3 N U^H5 0 0 4|»iLfc^ MJECVD& 
mikf&o Xfck P^^>^^Ui/U3>ll3©^MhPI^^^ALfef£i£tn;^ 

*>yr3>jii£ffl^T&cfcUo ^'jy'j^ »ji 3 ©ijup&s mo o~5 oo 

nm©JS*, L < TO 3 0 0 nm!:||t5o 
*t0 6OXig (10) ic^-TctoiC, l/yXh7^^^ffl^fc7tMJV^ 
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3bMt^o ^g^3 a&U^**|3 b&, mM&&m j P&mis W J Ym 
5 &izxfl (11) (z^TJ;o{3. m3£9r,Lfzmmx-( '^>^fflTFT 3 0 

its v-^fw i b&tFMjg k w >^ i c zmmtztztbiz^ ^s^3 a 

T*. f^Jx{i\ P^t>^ 1-3 x 1 0 13 /cm 2 ffi H-Xitt K-rt^o 3 
10 Mz£ D^l£3 aT<D^*fWl 1 att^-f a' i:&&o 

© h* — r £ «fc !> 3 b S tJf^tSSI 3 a * {£J&£vf b £ *i £ „ 

(12) (3^1-ct-5(3 N I^^yf>yfflTFT3 0«t?.ll 
i§S 1 d SLMSitJg FW >M*$ 1 e ^SETT £ 3 a 

15 P&£©Vj£5£fl©^^£H^JgT\ P-f7t->^l~3xl0 1 Vc 
m 2 ©F-XIl:TF-ri-^ 0 1*^ >^MTFT3 0*pf t 

i c tisiiJK v— *^t£ i dmmms. yv^ >mm 1 e 

»tc. B&^cd III R^I©^N«£ffl^T K— r-TSo #l£«x MJS© 
ila^'Jy'J^ >JltMtixa, »X^^f>^'fflTFT3 0 (DlBf&m 
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(13) IZ^TXolZs l/y7hi6 0 0^|iU;^ gl^3b 

Diss^bv'j^>iji (htoi) ^mt^v^>mfrhu%m\mv3m®m8 

1 $1^)2 0 0 nmWT©Miof ^iztif^o flu fu^cDJ; o ^1 
5 JlP^iSfe« 8 1 (i, ^JlJIJIfr e>«lfife LTi^liU -miz T F T (Df- h fcfrliJJfl 

&tcx*i (14) K*vr«fc-5£ N ^1/N"'jrjl8 0 a £^itJg K 1 
e t^t^M1-^fcti)03>^^ b*-;i/8 aMt>"(3^2^ ';7'^8 0 b 

io t&m&3bt&nm l mzmm.'fz>tzisb(D?>*>7 h*-;b8 c£ s s^ia-r^- 

b*-;i/8 &RZf=i>*? b*— ;U8 c£imRjf£T<fc£o JiH^ u>^b 

So tfe^ic, 3>^^7 h*-;b8 aSt>"=J>^^ h*-;b8 ciiiiintzio^ 

(15) m\mT3mm%8 liW:3>^^ b*-;i/ 

20 8a£^UT^<^lJgb-U-<>SHMl eM'^>^^ b 8 c £^UT5lI 
<^ftH3b©±@iz, Ti, Cr, W, T a N M o StFP b^©^^"^ 5 ^^^ 
b*^©£/il^M£;^W*U>^Cck!9itaLT\ 50-~500nm 

mzmKDum ( i 6) ilir.-f ^^n^mais oxic^* b 
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. LFH 2 ^ < J TJi 8 0 b*MT5o £ ^tri 2 ^ U rjg 8 0 b tz-3^Ti±#tc[U 

mznm (i7) iz^-rxo iz^ m 1 mmmum 8 1 &mzm munso 

5 a&l>*^2^UTjf 8 0 bZWo £?iz, f^Jx.ii\ ^JEX&MJEC VDSepT E 
OS#X^£ffl^T. N S Gs PSG, BSG. BPSG^J:'©^U^-h*7 

^'jn ywk^mt v »; ^ >m^^ & sin 2 jms&&jgg 4 ^ jfM-r 3 o 
m2mrmm%4(vwm-i±. 1^500-1500 nmmiz li^ m2m^mm 

JJJ|4©flMff#5 0 0 nmW±fetiii\ =r — 9 $£6 a^t>*7g«3 aEgfciSttS^ 
1 0 £§Sfcfc5§? D XfcitfS if KM h *> tL l ^ o 

fctzifl (18) ©@PiT*x ^iSWf 1 a £rSt^b-t 3 1 0 0 0°C© 
2 O^SStfofc^ 7='—^^ 6 a 1 a©Erfftg I* >SK 

*og i e ^m%mzWmr & it &><z>^ > * # h 5 %mmnm 2\ m 1 
«t 8 i &t>*g§ 2 mmmmm 4 k pb?l-t & » £ fc> ^» 3 a 3b^s 

&tz, (19) iz^-r«fc-5t3 N m2mmmmA(D±.iz, *;i<^'j>y 

0 0nm©J5£\ $f?£L<t±#j3 0 0 nmicif SCTSo 
20 ^(3X|M ( 2 0 ) fcjivr «k r> £ N 7thUV^77^ ifiS^x y ^ > 

€ 8 0 b IzMte & X -5 lzfcm~t £ o 
&fc:EI8CDxe (2 1) lz^T«t-5(c N 5=-"— a±^:ffi-9 cto£3, 0fl*fc£ N 
25 ^EXiiMECVD*£^TEOS#*^£ffllvt. N S G N PSG, BSG, B 

^3MHg«M7^?F^jcT^o IB3jlP B ^aM7(7)W(^ m 5 0 0-1 5 0 0 

Ifctlg (22) l:^r«t -5 9 a fcsfc 1 m 'J TJf 8 0 a i: £«M 
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(23) iz^-txoiz, mzmmmmmi <d±.\z, x;iy*v>trm 
iz£>o s i t omm(Dmmmf&m$m9 ^ o~2 o onm©ii^{zJt«u 

(24) K^jVf «fc "5 Id, 7th'JV ^ 7 -f IgSVx yf> ^Xg*| 

%mmx%z> 0 

£#BSLTi»f 3o Ei9i± N m2mmBmiz&tfz>5 : -?^ m&&, mmm 
w^im^tut tftt u st£©*Mg-r 2>w.%t<DwmncD¥-mmxft ^ >. 

ilOd ?(DA-A' K®0T-^^), Ell lfcJU ^©B-B' BfSST'feSo 
ilOMil 1 t:iH>tll ^^g|3M*Ill®±T-S«qJt^^cD 

1 1 izfjiLtzm 2 ^j^^ic^^Tiu 2 A^i4 ufe^ i mmmmt mmo 
mmmmiz^\,\xi£s mm^mn^nu *<Dmm±&v&T2>o 

^1 e(crJ>^ h*-;i/8 8 8i*lt-LXmMffilZ&ffi£tLXi5*)7 : --*&l6 

•8 8 czitrLxmnmzmmztitzmftftcDmmmfrbte&mi^vTmB o a 
*:&ii*T^a«, LTv tpmmmme btm i^ij7i9 o ai:&, 

6 a&tfit'lGfeSOT 6 b±lzffM£ftfc& 2/lF H «iM4 £^LT*tlS]KS£n 
T*5 »3 x ClCDfg 2 ffiMimM4 lzmi£ti1tzi>#t b *—Jl 8 8b LT*B 
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rJ19 0bh^»^3b^Ji. 3>*> h*-;i/8 8 d LT«m8^ig^E£ 
tith^o CtiCctDs i§2^V7JS 9 0 b£S**g«ffiS£: U fro^gTS 

□♦^Kt^^t^T^So Ztzs M2^VTm9 0 bi:ga^3 b£Stl 
T"^£o EJ9C^Tcta{z N i2MU7!90bil ^S^CltiW^JTi 

9 o &&&&?%m&(Dmm*m$mmn.m9 acDrsm^mo^mzmf^n 

9 0b©*f3ltfH£. ®^mil9 a©I^i:gTIIa?)ti5o ^ Hl^DrJi 
9 0 a tm 2 M U 9 0 b ^©FaWco^T 6 b ^ttfaSMJ 

15 co^tiii i mmmm(Dm^tmmx^^ 0 

zco£oizm2 mmmmxit, r.^co^mm(Dmmmx^> % *mmnm 6bs 

mfll^UTjf 9 Oatdcfc^ [®JiiffiI9 a2p£^*Wil a&xz&mztpm 
pj#fch&£<> ^(3lj^m@9 a#I TOBgfr^&D^-^e aMlI*^eC 

20 m^mmt^m^r^cDm^L^o 

mizmmfoWkx&zm 1 jip^^ais i st>*^ 2mmmm4 ^Lxm^n 

tzmmizti i ^T ttu f-^!6al: (is £ ^£ L 3 b &t>*i§ 2 

a" 'J 71 9 0 b i:©rit§tm^til.o Z\(Dti&>. f-^i6a©gMl 

{g-^©i]|l®l 9 &^(Dl&&lz&ttZm%&frife*)^%.*VB.±X £ So 
dGDJ^&AlIgli: PJ-lBifr £ & * «>§®ffl 6 b fci, 0'J X. f& 1 
©S^rD^tc&ttSX*! (18) tl&^T. JSitSKl'-f >Ut®l efciMS 
3>^^h*-^8 8a«LU Ig (2 0) iz^j^T. £©n>**h*- 
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J18 8 a©£f5#£^-#)T^tJg KL-T 1 e®±^(:«#ii6bM 

-f 3(£>tC, X® (19) TJMLfc A lMlZ^LT 7 * h U 7 ^ Xfl&t>* 

. ^y^yxfi^ffi^kfj;^ Stc^2iiF B ^fe^iJI4Mt>*{;^lM >;7 7 ^9 0 

5 1 ^»2?JJ:i;fctt3XfI (13) #>£>X*I (16) tmm(D7°WbXlZ£lQfc 

&mmm3nmBM£&tt%m^ft¥mw(Dmmz'D\,^x. mi 2%mmL 
xmrnr^o hi 2tt, msmMBmiz&ttz^-?^ mmmmm^ 
io mj&gntzmmmizftfcT2>mwmT*&2> 0 &tz, mi 2iz&\,^x&, 

mmmmtmmcDffii&mmiz-Di^iite, mm^mmm^nx^ ^(Dmmmv& 

15 m i 2 t^v vc* ig 3 fg 2 n^BSsiitt^^ t> . 6 

mT~mm,mtemffi,fttnz&oizmmt?tiT^z>o ^(Dmcommz^^x\^ m 
2 mmmmcDm^ tmmx&& 0 

^t, mzmmmiz&n\^ wmwrns a$Mt-siTojiiht» 

20 ^©^i^Hi^^/JI^^^^tx^^ lM'J:PJf9 0 a' (CcfctK 
9 a ^iSitJg h*l/^>fJilei: ^mmmt 5Ci:^f 5o 

(tg4«7£10 

25 ilif «^tl/: T F T 7 b Si©ffl^|t 5Ii©iIil©¥iiT^ 
il4it ^©A-A 5 E^fBiElT-fet), Ell 5ii. -£6DB-B' IS@t$) 

s 0 mi 4&uqni 5 iz&^x&, &m^&%\w*wm±xmmzim<£m 
m<D*$£tT2>tz&, &m j p&ffittmizmR.%mtet> l#>t&3o mi3 
&t>mi 5iz7FLtzm4mtMmmiz&\,^xm2frt>m4iz7FLtzm 1 mmmmt 
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mi3&t>mi5 iz&^t, m a mmmmxit, m 1 mmmm t ^ ^ m 

lffll la' &ttm&TZW&W&9 eL(Dfflffi%m?Xfe?mzMf&gtix 
*5.!K Sfi&S 3 bifio>#9 b^—JVl 5 %frLX&WMMlzm Ij&Mgl 1 

5 a' izn%mzm*tznxu% 0 m l&xmi i a' &gft^3 bo^sie^t: 

Itit^ A* nTfln? & t) s ^«*£ 3 b ©{gffiin-fb £ 0 S d i: (z £ »3 Wm 

11a 5 &&S&£LXttm'rzZ.£X\ ®B#ll3h%&WimUlz&tf.<DW%l® 

io So m2mmmmtm^^zz\tx, ®m&3h%mii&%mi 1 a' 

(Dnmifa £ 3 filEifcg f C L T & £ V > o ^fi$fl 3 b § W^^mMM tLX S>Vl £ 
m^tc^-r 3«£-fcJu fg 1 jffiftflg 11a' i:i2MU7J|90 bfc£gjgg«« 

15 h*— ;H 5 tm2^0Tm8 0 h£&mM3b£&mmT Z>fz#><Dzi>#l7 h 

S£ N HI 4St>*El 5t;^-r«fc"5t:TFT7 , H'^t61 0' tt. IS^TF 
T 3 0 ®'J>& < fc-&#G3W3?^T-^J*£ftT:fc ±f«®#¥il£ff^ 
20 £*LT^£ 0 Z©Jjg^ T-^S6a, tSi3a, ^S^3b^©IB^TF 

t 3 ocDm^ntz¥mmmz^ii-^m3mm^m^7cDmm^mt^rixi^ 
z>o ^coM.(Dffimz^^x&mimmm<Dm^tmmx$>Zo 

t£oT. m4mSmmizXtHt, f-^6CI^Ig3a, TFT3 0, 
&<s 0!!*.^ CMP (Chemical Mechanical Polishing) ^f>=3— h 
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MH, 'j7P-aflU Dfro&tK ^ISOG (Spin On Glass)M, Ml SO 

3 jus^j iz t> mm mzx s a 0 
5 (mm^^s©^^) 

St>*EIl 7£#HSLTa&03-r&o H16(i. T F iTV^mk 1 0 £^©± 

Us hi 6©h-h' mmmx&z><, 

10 Ell6(z^^Ts TFT7U^SilO0±i:l±, v— )lM 5 2 #^CD*tlz?fi 

oTis(t^nT^'3, ^(DftmizmTLx, mzi£m2mm%2 3 tmc^^z 

■&mft>nx^2> 0 i/-jum5 2(DtuM<Dmmzi±^ ^-zi&e &izmmm^% 
1 >yx*m&-r&ztiz£y)7 : -?u6 &&mmTz>^~- #mmm& 
15 101 j&uftffimmgm^ 1 0 2 #t FT7i/^si 1 0 (D—miz^^xmif 
^ nx & d , 3 a (c^sfs-^^m^^ ^ > yxm&Tz ztizx.*)^ 
^3 a^igffiji-^^s^igs&iiiss 104^ d©-^am^^ 2ia(z^oTis 

It tiT l> & o 3 a ic:#y&£ ti £ ^{g-^S5SWm {3 & £ & ^ © ft £ 

20 «kjiiss 1 0 1 zmwLm^m&mzfe^xmmizMm lt & «ti \, mu ^ 
FT7i/^stio osi-attts !K#^t^i$© mmizm-f e> nfc j^ssae 

StMDEgl 0 4F B ^^<-/!:ft©»I2il 0 5^f,nTU?)o *tfp] 
Stfi 2 0 ©=i—:*— gB©'i>fc < i: & 1 Smtij^T tt. TFT7U -i StE 1 0 i: 
*t(S]Sf£2 0 ^©r^T-a^^il^^^fcftO^jgtJl 0 6-hmifbftXl^o 
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&Ja^ |p|s ^[p]S^2 0±©^2M^6M2 3{±TFT 

10 t3«fc ^(C^t)^< dh#T^3o 

]^±EI 1 £> El 1 7 Ltil L tz&mMMm-V fct. 7 s — * SHl£tij[I]{& 1 

0 1 &t>7£&iM&[E]S8 1 04*TFT7l/^SSl 0 ©_hCc|£tt3>ft;b »3 (C. 
Mz.& TAB (Tape Automated bonding)SM±ic^^^ tifclEffijffl L S I lz s T 

(Twisted Nematic)^— h\ VA( Vertically Aligned)^— h\ PDL C (Polymer 
Dispersed Liquid Crystal )^E— r*3|CDf&fl^E— ^ — ^ <j— *>7-f h^E— K 

/y— 7*^ >y^^E— KosuicjifcUTs- m^^i/A, fiMBM^^Ax ig 

^©^^^^LT^^AI^tiS-hlc^So tot, =S-^^?JT-{i, 
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Sctai:v^^Db>XMLT^J:^o TFT7b^Sil.0± 

W±H&y3 Lfc&llM^tw&tt StMf^Itli, ^*h|H]«(3A^^^ 
[p]^2 CKDmfrbAMTZZtt Istztt, fgl3M!l la 1 
10 a' ) ^aS(tTU^©T\ T F T^W«K 1 0©»^ A^^AI^U *tlR] 

15 1 0©S®fI'JT-cDra>&K±-r§fe«)ic. ^Kitffl©AR (Anti Reflection) 

TFT7L/-fSil 0©^t®«#Wf 1 e.(D'Pt£<h*>?-^ 
1 a ' St>"«J^V-^Mi^ 1 b^t>W FN >^tjt 1 c tCDffilz 
ilMIl la (&Sl>fcfcl la' ) ^(S^tLTV^Sfctox ICi^jtAR 
20 ISJJi^tl^lS^^AR^^^A^ffl^^Ds TFT7l/-fStl 0^©&©£ 

ARiiitii$^fflt-5^^<^5o tot. &ntmmiz&ta£, m 

25 -£T*k ft(Zj;£^D* h-^©ilK^L££l:&Oo 

M^tclSlt^ns^'i' ^^>^*S^i:LT{i. lE^tf^X&^r^ 
CD*- ij ij ^ > t F T T- tb Z> £ L T L fc * #3^© T F T ^ T 
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5 T^f o 

mi 8(zi3^T. m-?m§ti ^ti^m^i ooo, a^tiMsiussi 
oo2s lEfibmss i oo4. mm^^gi o o. oost 

WzSiMSg 1 0 1 O^MxT^^tlTV^o a^tf?Stti±;^l 0 0 011 R 
OM (Read Only Memory) » RAM (Random Access Memory) N Jt^ 4 T^V^M. 

^tSfs^^ti«Bi[iij^ 1002 i3iii*-r^o^tiig^iifiis& ioo2it 

v pm^j clk tmzmm®$& 1004 t^t^o rassg 100411 n%?t 
fnii 0 oseift-rso tiiKi 0 1 od ±aiCD#nigst:m^«®*«i^ 

t5, ^ nm,ft¥mWl 0 0«t^TFT71/^iIO±i:, ISKrtDS&l 
0 0 4£Jg*BL-C*>«fc<x -tL(zSDX.T^ti$gMiI[H]S§l 0 0 2£*s*SLT& 
20 cU>o 

&tz[3 1 9 frt>m2 0 ^CDcto Mfig^tlfeS^^CDM^ij^^^f o 
Ell 9(Ci5V>Ts i?«S©-t«fe4 7Di;i^^ 1 1 0 Oil ±MUfeEtt 
@E§1 0 0 4*sTFTTU>f StE±lciStt$nifc«m^^Ml 0 OS^tf^-f 
r-M;i/:7£3fHffl£cU ^RGBi©7'f 10 0GM1 

25 0 0B^ LTfflV^rD^:ii^hLT$fl$£;txT^£o 7p^x^ 110 0 

t-(i ^^;^7^ \* ^> yymcoti&itmcD^ >73--v h 1 1 o 2fi>t>&m?t 

tm&btlZts 3*fc© 1 1 0 6&£>"2*£©*V^D-f '^^-110 

8{cJ:oTs RGB©3^(c^-r?)7t^R. G, Blzfrtfbti. 
Jfen^^f hAVl/710 0R, 1 0 OG&tfl 0 0Bfc£-*?&frti*o £®P&^ 
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>X1 12 3SVtB*TU>Xl 1 2 4A»5)&S'JU-U>X^1 1 2 1 £^LT 
#^5o ^Lt, v^hMVUXlOOR, 10OGM10OBCJ:D§^t 

5 JS-&6E$tifc^ ®M\s>X\ 1 1 4^1X7^ U-> 1 1 2 0{c*7-ii» 

o;i-vt;^>ta-^ (pc) 1200&, ±mLtzmm l ^mmi o o# 

10 ?Ztmz*-tf- K 1 2 0 2&ffl.fr&$.titz*&l 2 0 4£Hx.T^£ 0 

JiUiHI 1 9 e, HI 2 0 UTSBHJi UfcS^flSggCDffetc fc N MH,^ U t\ t: 

i>3> (ews) . m^mm, ^utfmis. poss^*, * yf^jizmzit 
15 giwm-&t'&m i 8 lt^w &n*o 
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i . &mz, 

io mifticjg^nfcM^oig i 

15 v^€)^^^^^-r^sf5}<Jll{3l3*fe©sm7 , 6^mc 

5. busB^'— ¥®^J{3^,TMI31i*ffi(c^^< fcfcgp#fl«jfc:fi;&:c,& 

25 7 . BuSB¥#fffi© ? ■£> < t & ^ -v *)\,ffl$m mzmmMzTmmmmzft 
LTmm£ntzm?tm%mizmzfzztzftmt-fz>m&m 1 6©^-r 

8 . huib^ i mnm&mmm 2 asmji nm&&m z^tsztzwrntrz 
mmm 1 7 ©^rti^-jfi^g3«!6©mm7t-^So 
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9 . mmm 2 mmm t mib^- * u t ji FeU^jji £ ^ t t < & 

1 0. mmmnmizmm$ntzwm&m*mzmzfzz£*w<&tT&mmM 

1 2. mm^mi^mcD~M^tj:^mimm^mm^tmiEmm^m.(D-^(Dm 
10 mx&zm 2 gjsgswgfctfig 1 i3mM£^uTttin]iEB£*u huibm 2 s 
tmmnmtmmm 1 e> & 3 m 3 M§its t tm 2 ststtig 

1 1 (cfa«fe©«m^£iSo 

15 tmm 1 0 a> & 1 2 ©^-rti*»-igt:i3«©«^^Ho 

14. ituIBfg 2 £4:n>** h*— ;i/£^LTBifB3^2S«£FSS8i 
-xgt J: DPSL^tiT^^c ^£^^T&fi>fciI 1 3 lz%?M(Dn%if¥%kW.o 

20 15. iiBam2S^a«ffiiiMift$nT$«JST-&s3h*^ej[i:-ri>sif^Ji 

1 2 tzf3iJG©«fUfe^Mo 

>m i 3 t=iB«8©mm^^ai 0 

17. HuIBJ^Mii^S^*^^ huHB& 2 g&gfimffifc*. HuSB^te±(3^j{j- 

i 6 iztmomMK^Wo 
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1 9 . mzm 2 mmm tm^M^timmm 2 mm^mmM^iYLxmnmiz 

5 So 

2 0 . mmm 1 suM&tfHusBMi 2 buh3^-^£ t? fcTJftif&tt e> 

2 1. HtjIBff! 2 a*«JS&s ¥®^^MT^iCiS(j-^tLT^Ds ism^p^© 
2 2 . jtuIBtg 1 aWUStfeuiBIg 2 iiuf3^-^£gU D *>±Jgfc«J-t> 

15 23. tuSB^ 2 mnmit. ^■mmz^xmmm 1 #sji#?£&-rs^£i&^*& 

2 4 . HuHB^^jf^tuHB^ i mnmti±mm7-*utm-~mfrt>-&z>tpmm 
mm*ifrVTmifcgnT^&zt*¥ffflLt-t2>m3<m2 2x1*2 3(zs3tss©«m 

20 3^Sio 

2 5. tul31j^m^(3^^tL^S^»>&^L. 

tt£^LT&#£*ifc£ ^£^ffchir&fijf;fcJI2 4 t3iBtt©sm^^So 
2 6 . ffiSt©^— huIB^^^MIB^— ^ 

25 ^£^£ftfc^Mh^>v**^ H&IB3iMh^>^;**©^&ftfciIi&fl 

& t * m -t % mm,^mmcDmm^ iz & , 

tuHB^^*®±(c^^M^BE!)c-r £> ii £u 
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5 mmm immmmn%±i^ mmm i^>?? h*-;u£^LTfuis^wiic 
m%mz&m.$nz> & o izmm^com i mmm t mmm 1 mmm t m-m& m 

mmm 1 mmmRvmrnm 2 mmm±izm 2 mmmm^^cr %T.mt, 
mmm 2 mmm^iz^-^^jfm-r^jLmt. 

mmm 2 mmmmmimmm 3 mmmmmzmmm 1 mmm izm czm2zi 

mmm 2z3>#? h Lxmmm 1 mm.m^zm.^mz^m.^m & o 



\z mmmm * mmt % xg t 
15 §tu mmm2mnmi£, ^ L mmzmxm%^-zmz>pti:< h^^mzm 
&%£oizB!&£tix^&zt*ftwitT% nHyt^mwvmmftmo 

27. m§m2mmm%f\u*mi&T2>T.mcD'mz, mmm2mmmmmzmm* 
m<*mizmtzm3zi>?? Y^—)^mir^u^mz^^ mm^-zi® 
^ffMTsx^uc^oT, mmm3^>#? h^-)i^iYLxmt^mitmizm. 

20 ^mz&m$nz£oizm^-'?i&$:Bi&Ls 

iufEitl Z3>5>? h*— ;i/£IE?L-t3Xfitz;fcUT^ miHH^l =J>*^ h*— 
i43>^^7h*-j«LU BUH3^2#OT?:JF^-ri)X|S{c4o^T. itul2 

^4d>^ h*-ji*ifrLTmMwm&mcD~j3(Dmmizmmtyzmfa£nz> 
25 <fco«Ham2#mE'$B^T^^h^^^t-?>^>j<Ji2 3(cBe«fe©mm^ 

28. mmzmm^m^t. mmco^-^^t, mm&fc&f&tmm&T-? 
mt*fiT%m%ft'¥mm(D^J5mz&\,^T. 
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jizit-LT mm^-mfom t mmft <cg^ ^ ti s «fc ^ tc ty is v= ■— * ^ i^-m £ 
10 tpmmnm&fci&t&z.mt, 

20 Sigh, 

2 9 . mmm 1 jgiig«e^£^t-£xgcD&t;: N mmm 1 ;ip««i£ituiB^ 

25 ^Jficiffii;3^4:i>*? h#— ;i/£BB?Lr5xf§£M£^^ mt^—^U 



;i/£M?LT £ fcl^tffiMB® 1 JiM^M&VtufBm 2 if »^Mtciu§B§a£? 
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»cmMf$i;:^£ft3 J; 5 (chuhB^ 2 mmm^W^T^ ^ i: raffle 

5 30. rtt^Ji i tp^m^m 2 5 ©um^-JiicHBUcDsm^^a^^r-r § 



6/ 
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